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FUSARIUM WILTS OF POTATO, THEIR DIFFERENTIA- 
TION AND THE EFFECT OF ENVIRONMENT 
UPON THEIR OCCURRENCE! 


Rk. W. Goss 
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Fusarium oxysporum Schlecht. was first reported by Smith and 
Swingle (8) in 1904 as the causal organism of a wilt of potatoes. 
Since that time the disease has been reported from nearly all the potato- 
producing areas in the United States and from Canada, Bermuda, 
Europe, South Africa, India, and Australia. This organism, or others 
morphologically indistinguishable from it, has been isolated from 
virgin soils, and healthy tubers planted in virgin soil have produced 
infected plants from which the organism has been isolated (2, 7). 
Most of the reports of this disease have been based either upon 
symptoms or isolations of F. oxysporum from wilted potato plants and 
internally discolored tubers, but as this fungus is a common soil sapro- 
phyte, such isolations are hardly proof of pathogenicity. Very few 
inoculation tests have been reported and it is possible that the import- 
ance of this fungus as a vascular parasite of potatoes has been over- 
emphasized, because of the cumulative effect of oft-repeated citations 
to literature which if critically examined fail to reveal much in the 
way of experimental evidence. 

Without going into a detailed discussion of the literature, it may 
be briefly summarized by stating that in the few inoculation tests re- 
ported it has been found that infection results only when environmental 
conditions are very adverse for the potato plant. 

F. solani (( Mart.) App. and Wr.) v. ewmarti (Carp.) Wr. (Syn. 
F. eumarti’) was first reported by Carpenter (1) in 1915 as the causal 
organism of a field and storage rot of potato tubers in Pennsylvania, 
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and the following year by Haskell (4) as the causal organism of a wilt 
of the plant and a stem-rot of the tuber in New York. According to 
the records of the Plant Disease Survey of the U. S. Department of 
Agriculture, this disease has since been reported from Ohio, Indiana, 
fowa, Michigan, and West Virginia, in addition to Pennsylvania and 
New York. The writer has previously reported the disease from 
Nebraska and has observed it in Colorado and eastern Wyoming and 
occasionally in Louisiana and Florida. Reports have been received by 
the author of its occurrence in other sections of the South, notably 
Texas, Alabama, and Georgia. The small amount of infection in 
the southern states indicates that the seed, rather than the soil, was the 
source Of infection. So far as the author is aware, the disease has not 
been found in the Pacific Coast States, in Canada, nor in Europe. The 
causal organism has been isolated from soils and from a wide range 
of hosts in many different countries, but tests of pathogenicity are lack- 
ing in these reports. 

It is quite possible that this type of Fusarium wilt is of more com- 
mon occurrence than has generally been recognized. The disease often 
causes only a slight yellowing of the upper leaves rather than a wilt of 
the entire plant and as a result such plants may easily be missed. The 
infected parts of the plant are frequently invaded by secondary organ- 
isms, including lusaria morphologically indistinguishable from F. 
oxysporum, and as a result /*. solani v. eumarti is often missed in 
attempts at isolation, especially if old material is being studied. 

The comparative virulence of the two species may be determined 
by inoculation tests only. Such tests have repeatedly shown that with 
favorable conditions for the growth of the host, /. solani v. eumarti 
is the more virulent parasite of the two and that inoculations with this 
species invariably result in the appearance of the typical symptoms 
observed in the field. Results of inoculations with /*. oxysporum are 
usually quite variable in percentage of infected plants and the type of 
disease produced, and are greatly dependent upon environmental con- 
ditions. 

DIFFERENTIATION OF THE Two Diseases! 

Observation of these two diseases over a period of fifteen years in 
western Nebraska has shown that there are striking differences in their 
appearance and that it is possible with a little experience to make rather 
accurate field readings, even when both diseases occur in the same field. 
In general it may be said that the type of wilt associated with F. 


‘All of the discussion and data in this paper are based upon the Bliss 
Triumph variety unless otherwise noted. 
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oxysporum occurs in the majority of fields but only a small percentage 
of plants in any one field is infected, while the type associated with F. 
solani v. eumartii is usually present in fewer fields but in a higher 
percentage of plants (sometimes as high as 50 per cent in western 
Nebraska ). 

In June plantings in the latter area the F. oxysporum type of wilt 
usually appears in July and early August as contrasted with the com- 
mon occurrence of the F. solani v. eumartii type in late August and 
early September. Sometimes F’. oxysporum may be found in many 
plants very late in the season but this is apparently a case of a weak 
parasite attacking plants that are in the last stage of maturity and the 
damage is negligible. 

The F. oxysporum type of wilt, as it occurs early in the season, 
typically appears as a yellowing of the lower leaves followed by the 
rapid wilting of the entire plant, or, as often occurs, of individual stalks 
ina hill. The wilt is so rapid that the plants have the appearance of 
having been cut off below the ground and it is in fact difficult to dis- 
tinguish from gopher injury unless the plants are pulled up. This 
rapid wilt is caused by the rotting of the underground stem from the 
seed-piece to the surface of the ground. The invasion of the stem 
results from a rotting of the seed-piece, which has become infected 
from the soil. This method of infection has been fully described by 
MacMillan (5) and it is by far the most common mode of infection 
in western Nebraska. Such plants are usually killed before any 
tubers are formed. 

It must be remembered that while this form of the disease is the 
most prevalent in western fields, it is possible that this or morpho- 
logically similar organisms are capable of producing a slower form of 
wilt with a vascular discoloration of the stem arising from root infec- 
tion and this may be more common in eastern states. The author has 
observed this latter mode of infection to be more common in Michigan 
than in Nebraska. When it occurs in Nebraska it may appear at any 
time when the growth of the potato plant is checked, for example dur- 
ing hot, dry weather or late in the season when the plants are reaching 
maturity. Such infection may result in a slight, brown vascular dis- 
coloration in the tuber. 

The F. solani vy. eumartii type first appears as a yellowing of the 
areas between the veins of the youngest leaves, accompanied by necrosis 
of portions of the same areas, resulting in indefinite, small, brown 
patches. Sometimes with abundant moisture and cool weather the 
foliage symptoms will never progress beyond this stage and a good set 
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of tubers will be produced, all of which may be infected. A period 
of hot, dry weather occurring after infection may result in a more 
rapid development of the disease and the premature death of the plant. 

The common method of infection with this /’. solani v. eumartii 
type of wilt is through the roots and as a result there is no rotting 
of the underground stem except in the last stages of the disease. The 
vascular system of the stem will show a deep brown discoloration ex- 
tending above the ground level and there is a brown flecking of the 
pith particularly at the nodes. The vascular discoloration extends to 
the seed-piece and may even produce a brown vascular discoloration 
in a seed-piece that was healthy when planted. The root hairs are 
destroyed and the cortex of the roots slough off. There is no ex- 
tensive vascular invasion in the roots. 

In the tubers /. solani v. eumartiu often causes an extensive stem- 
end rot of the new tubers in the field, particularly if the infected plant 
continues to live in the presence of abundant moisture and normal 
temperature. There is also a vascular discoloration either with or 
without the stem-end rot which may appear as a band a fourth of 
an inch wide sometimes extending throughout the tuber with the mar- 
gins of the band showing a light brown, water-soaked appearance. 
This is the most common appearance of the tubers but there are 
many modifications, varying from deep black streaks to a very slight 
vascular discoloration. Many variations of internal discoloration have 
been produced by pure culture inoculation of sterilized soil (3). 

In contrast to the above form of the disease, the same organism 
may cause infection through the seed-piece early in the season and 
result in a rotting of the underground stem as described for F. 
oxysporum. in this case the wilting is more rapid and it is difficult 
to distinguish from the /*. oxysporum type of wilt except in the earliest 
stages when the upper leaves will show the interveinal chlorosis that 1s 
characteristic of this disease and which does not occur with F. 
oxysporum. 

Kither of these diseases, regardless of the method of infection, 
may in the presence of excessive soil moisture produce foliage symp- 
toms similar to those associated with Rhizoctonia stem-girdling. The 
leaves roll upward and appear reddish or purple, particularly at the 
margins, aerial tubers or shoots are formed in the leaf axils, and a 
rosette appearance results. This symptom complex is most common 
in irrigated fields, particularly in the low spots. Even with this 
atypical symptom, it is still possible to distinguish the two wilts. 

In summarizing the symptoms of the two diseases, it can be said 
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that F. solani v. eumartti may produce symptoms in both the tops and 
tubers of plants that closely resemble infection with F. oxysporum, 
but that the latter never produces the typical symptoms of the former. 
Even when many of the top symptoms are quite similar, the F. solani 
v. ecumarti type can usually be identified by the yellow interveinal 
mottling and bronzing. 


I-NVIRONMENTAL [EFFECTS 


Fusarium wilt of potatoes is usually considered a hot-weather dis- 
ease and it is true that the fungus F. oxysporum is favored by high 
temperatures, the optimum temperature for growth in pure culture on 
artificial media being 25° to 30° (77° to 86° F.) and the optimum 
soil temperature for infection through the roots being 30° C. (86° F.) 
or above. However, infection through the seed-piece, the common 
method in western Nebraska, occurs at temperatures as low as 14° 
(57° F.), as shown by MacMillan (6). F. solani v. eumartii, on the 
other hand, is not a high-temperature organism. Its optimum tem- 
perature for growth in pure culture is 25° (77° F.) and the optimum 
soil temperature for infection of roots is 20° to 25° (68° to 77° F.), 
whereas no infection has been recorded above 30° (86° F.).  There- 
fore the maximum temperature for root infection by the latter species 
is about the optimum of that for /. oxysporum. 

If we consider the relation of soil temperature in the field to the 
occurrence of these diseases (table 1), it will be seen that the greatest 
amount of tuber infection occurs in cool seasons. The percentage 
of tuber infection is shown for each of the six years from 1930 to 
1935. The data presented in this table were obtained from thirty-six 
one-tenth-acre rotation plots. The soil temperatures were not taken 
in the field, but in fallow ground. Although no method of diagnosis 
has been discovered for the accurate differentiation of the symptoms 
produced in the tuber by the two species of Fusarium, it was found 
that practically all tubers showed symptoms corresponding to those 
obtained by inoculation with solani v. eumartit, and these the 
author has never been able to produce with /*. oxysporum. The fact 
that the latter organism usually produces a stem-rot early in the 
season, resulting in the death of the plant before tubers are formed, 
indicates still further that most of the tuber symptoms in the bin were 
the result of infection with /. solani v. eumartii. The relation of 
temperature to the occurrence of the disease is not evident from a 
study of mean weekly or monthly temperatures. However, if a soil 
temperature of 28.6° C. (80° F.) is selected as a base, assuming that 
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F. solani v. eumartii would be inhibited by higher temperatures, and 
the total seasonal increment of degrees of temperature above this 
point be obtained from the daily maximum soil temperature at a depth 
of six inches, it will be observed that during the coolest season which 
was 19432, the greatest percentage of infected tubers occurred. The 
next highest percentage occurred in 1930 and although soil temperature 
records were not available for that year, still the air temperatures 
were quite similar to those of 1932. 


TabLe 1.—Kelation of tuber infection to temperature and rainfall. 
Box Butte Experiment Farm, Alliance, Nebraska 


Total | 
Seasonal 
Increment 


Tubers Infected’ of Daily Rainfall 
Soil 
Tempera- 
ture 
above | 
Severe Total 80°F? June July Aug. | Total 
Percent Percent Degrees F. In. In. In. In. 
1930 3.8 10.6 — 0.93 1.52 2.98 | 5.43 
1931 2.1 8.3 698 1.31 0.20 1.90 3.41 
1932 46 17.9 250 3.16 1.45 3.71 8.32 
1933 28 53 600 0.14 0.57 4.12 4.83 
1934 0.4 0.8 565 1.93 0.37 1.09 | 3.39 
1935 0.6 26 279 2.51 0.85 0.04 3.40 


‘Data are based on 100-lb. samples from each of 36 one-tenth acre plots for 
each year. No. 1 size tubers were used each year except in 1934, when all sizes 
were used. 

*Temperature records were for the period from date of planting to harvest. 
In 1932 records were not available for the first 17 days of the season. During 
this period the maximum air temperature was 87° and only went above 80° 
on six days, so that the total increment for that year listed in the table would 
not be more than 10° to 15° higher. All temperature records were obtained at 
a depth of 6 inches in fallow soil. 

Table 1 also shows that soil moisture, as indicated by total monthly 
rainfall, is an important limiting factor in the occurrence of tuber 
infection. It was stated earlier that F. oxysporum occurred under 
unfavorable conditions for the growth of the potato, that is, hot, dry 
weather, whereas the converse is true for F. solani v. eumartii. This 
is evident from an examination of the rainfall data in table 1. In 
1932 the greatest rainfall occurred in combination with the coolest 
weather and the highest percentage of tuber infection resulted. Con- 
trasted with this we have in 1935 a season just about as cool as 1932 
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but with the lowest rainfall in August of any of the six years, and 
as a result the amount of tuber infection was very small. 

In addition to the data presented in table 1, the amount of wilt 
occurring in each of the last three years was determined by staking all 
infected plants at intervals throughout the summer. The results for 
the last two years are especially interesting and further corroborate 
the statements made above. Although the amount of tuber infection, 
as shown in table 1, was about the same in 1935 as in 1934, the records 
of wilted plants in the field showed that 7.2 per cent were infected in 
1935 as compared with only 3.1 in 1934. Most of the wilt in 1935, 
however, was of the /. oxysporum type, occurring early in the season 
as a stem-rot, and the extremely dry weather in August resulted in 
the death of many of these plants. As a result very little tuber in- 
fection occurred and, as shown in table 1, most of this was of the 
slight type probably resulting from late-season infection. 

The statement that /*. orysporum occurs earlier in the season 
than /*. solani v. eumarti and that most of the tuber infection results 
from the latter organism is substantiated by the data presented in table 
2, which are based upon records obtained in 1934 on fifteen one-fourth 
acre irrigated rotation plots at the Scotts Bluff Substation. It is seen 
in this table that the /. oxysporum type of wilt not only occurs earlier 
but results in a higher percentage of infected plants dying prematurely 
than is the case with F. solani v. eumartii, where the infection is just 
reaching its peak during the period of tuber formation. 


TaBLe 2.—Time of appearance and severity of symptoms of the two 


Fusarium wilts in irrigated Bliss Triumph potatoes at the 
Scotts Bluff Field Station, Mitchell, Nebraska 


lield 


Fusarium oxysporum | Fusarium solani v. eumartil 
Slight Severe Dead | Slight Severe Dead 
| | 
No. No. No. No. No. No. 
| 
1934 
July 25 Zz 5 4 0 0 0) 
9 22 2 10 51 5 
Aug. 27 3 10 28 653 330 32 


Data based on the number of plants infected in 15 one-fourth acre plots. 
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The relation of weather conditions to the occurrence of these dis- 
cases Was also evident in date-of-planting experiments conducted dur- 
ing the past four years at the Box Butte Experiment Farm at Alliance. 
Potatoes planted at seven to ten day intervals, starting the last week 
in May and finishing the first week in July, have always shown more 
infection in the earlier plantings. The average percentages of plants 
showing symptoms in the field during the four-year period for the 
five successive dates of planting were 21.9, 10.4, 5.6, 3.9, 0.6, and 
for tuber infection 17.3, 16.7, 7.8, 2.5, and 1.6 per cent. Similar 
results were obtained from tests under irrigation. 

(Juestions are often asked regarding the danger of using infected 
tubers for seed. Here again the effects of such seed on the crop will 
depend greatly upon weather conditions. Many of the infected seed- 
pieces may produce perfectly healthy plants. On the other hand, with 
weather and soil conditions favorable for seed-piece rots, such tubers 
will often result in poor stands and a high percentage of wilt caused 
by stem-rot but with few infected tubers at harvest. In other years. 
with conditions favorable for rapid emergence of sprouts and early 
growth of the plant, the disease may result in a high percentage of in- 
fected tubers. 

The results of tests with healthy and infected tubers are shown 
in table 3. It is evident that such seed results in poor stands, wilted 


TABLE 3.—Comparative results with healthy and infected Bliss Triumph 
seed-tubers 


Percentage of Infection 
Type of seed Stand 
In Field In Bin 
| 
Per cent Per cent Per cent 
1931 
Healthy 93 5 | 14 
Slightly infected 82 22 20 
Severely infected 61 13 26 
1932 
Healthy 95 | 2 5 
Infected 74 { 24 17 
Infected (Cobbler) 37 10 13 
1933 
Healthy 88 1 4 
Infected 78 24 19 


_- 
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plants, and infected tubers. The results in 1932 also substantiate the 
previously published statement regarding the greater susceptibility of 
the Cobbler Variety. Of course it must be remembered that in these 
tests all the seed-pieces were infected. In commercial seed stocks 
with a small percentage of slightly infected tubers, the resulting dis- 
ease would hardly be detectable. 


DiscussION 


()n the basis of the published evidence on wilt of potatoes as 
caused by F. oxysporum and observations of the method of infection, 
development, and distribution of the disease in the field, this fungus 
can hardly be classed with those species of Fusarium causing tomato 
wilt, cabbage yellows, cotton wilt, banana wilt, and others where the 
pathogene is a true vascular parasite. Fusarium oxysporum, at least 
as it occurs in western Nebraska, Colorado, and adjoining states, is 
essentially a stem-rot organism. Its wide distribution, its occurrence 
in virgin soils, and the lack of severe and persistent attacks of the 
disease in any one locality, combined with the fact that inoculation 
tests show the organism to be a rather weak parasite, are points in 
striking contrast to the more highly specialized species listed as vas- 
cular parasites. 

Fusarium solani vy. eumartii has been reported from many coun- 
tries, although tests of its pathogenicity are lacking in most instances. 
Its occurrence in virgin soils in Nebraska, as indicated by the occasional 
high percentage of infection occurring when healthy tubers are planted 
on such soils, would indicate that, like F. oxysporum, it is not so 
highly specialized as the true vascular parasites. A careful study of 
the process of infection in the field and in inoculation tests shows that 
this organism primarily attacks the cortex of the root and that upon 
reaching the stem it chiefly invades the cortex but may eventually 
penetrate all the stem tissues. In fact the symptoms themselves would 
indicate that we are here dealing with a root-rot organism sometimes 
causing a stem rot. The only evidence that might lead one to call 
this a vascular parasite is the discoloration of these tissues, but this 
discoloration may appear at points far removed from the tissues 
actually invaded by the parasite. 

The use of the term “Fusarium wilt” has become so universal 
that there is little likelihood of its being replaced by a term more 
accurately descriptive of the diseases produced by these two species. 
It is essential, however, to recognize the difference between these 
two diseases and the Fusarium wilts of other plants caused by the 
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true vascular parasites, if we are to have a real understanding of the 
nature of the diseases caused by these two species of Fusarium. 
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BORDEAUX SPRAYING IN RELATION TO GROWTH RATE 
AND YIELD OF POTATOES IN NASSAU COUNTY, 
LONG ISLAND 


G. Fk. Mac Leop and Wa. Dickison 
Cornell University, Ithaca, N.Y. 


Spraying and dusting experiments, with Irish Cobbler and Green 
Mountain potatoes, have been conducted at Hicksville, Long [-land, 
for the last five successive seasons from 1930 to 1935, to determine the 
most efficient method of applying Bordeaux sprays and dusts. These 
experiments have shown that little or no increases in yields of tubers 
have been secured, but rather that consistent decreases have resulted 
where the potato vines were sprayed according to the generally accepted 
spray program. (1) 

During the course of the experiments it has been found that a 
Bordeaux mixture of 4-2-50 concentration, applied at 300 pounds pres- 
sure and at a rate of 125 gallons to the acre, has resulted in smaller 
decreases than higher concentrations of copper sulphate or hydrated 
lime, and for this reason the results presented concern Bordeaux ap- 
plications of this concentration. 


"Menusan, H. and Dickison, Wm. 1934. Potato spraying and dusting 
experiments on Long Island. Jour. Econ. Entom. 27 : 112 - 117. 
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Plant disease, such as early and late blight, were not present in 
the experimental plots, and flea-beetles, leafhoppers, the Colorado po- 
tato beetle and aphids were the only insects which occurred in num- 
bers. The incidence of insect infestation at Hicksville for 1934 ana 


1935 is shown in graph No. 1. 
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In 1934 and 1935 an attempt was made to further interpret the 
effect of the Bordeaux applications. At weekly or ten-day intervals 
throughout the growing season 60 plants were harvested in both 
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sprayed and unsprayed plots and the weight of foliage, weight of 
tubers, number of leaflets, square inches of leaf-surface and the height 
of the plants recorded. After the death of the vines it has been the 
custom in the experimental procedure to weigh all tubers from one- 
quarter of an acre in each treatment and the yield thus obtained has 
been computed on an acre basis for comparison. To obtain more de- 
tailed yield data, 600 hills in both sprayed and unsprayed treatments 
were individually harvested and the numbers of tubers, weights of 
tubers, and the numbers and weights of Ist and 2nd grade potatoes re- 
corded. 

The results of periodic harvesting of Irish Cobbler potato plants 
during the growing seasons of 1934 and 1935 are shown in graph No. 2. 
It will be noted that in each case after the first spray application the 
weight of the foliage of the sprayed plants increased and remained 
greater than the weight of the unsprayed plants until the death of the 
vines. Accompanying this increase of foliage weight was an increase 
in total number of leaflets and this increase, likewise, was retained un- 
til the death of the vines. Comparing the increase in weight of tubers, 
of the sprayed and unsprayed plants for 1934 and 1935, it will be 
noted that after the first application of Bordeax mixture the tubers of 
the sprayed plants did not increase in weight as soon as did those of the 
unsprayed plants. As the growing season progressed in 1934. this de- 
lay in the development of the tubers of sprayed plants, as compared 
with unsprayed plants, was persistent until the death of the vines, and 
was reflected in the Bordeaux treatment, at harvest time, as a re- 
duction in yield. On the other hand, the sprayed plants in 1935 be- 
haved similarly to those of 1934 in early July. As the season. progressed 
the tubers of the sprayed vines increased in weight beyond that of 
those on the unsprayed vines, with the result that the difference in 
weight experienced early in the season was more than compensated for, 
and was reflected in the Bordeaux treatment as an increase in yield of 
tubers at harvest time. 

The data secured by harvesting all tubers from one-quarter of an 
acre together with 600 hills in both sprayed and unsprayed plots are 
summarized in tables 1 and 2. First it will be noticed that in 1934 the 
untreated plots outyielded the sprayed plots by 36 bushels and that in 
1935 the sprayed plots outyielded the unsprayed plots by 7 bushels. This 
small increase in favor of the spray was not statistically significant. 
From the results in table 2 it will be noted that in both years the sprayed 


vines retained a larger number of tubers than did the unsprayed vines 
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and that there were fewer ist grade and more 2nd grade potatoes ob- 
tained from the bordeaux treated plots than from the unsprayed plots. 

These data are believed to indicate that at Hicksville, L.. 1. Bor- 
deaux mixture has a tendency to increase the total weight of potato fol- 
iage together with the total number of leaflets and at the same time re- 
tard the increase in weight of tubers early in the season. This retar- 
dation in weight of tubers may or may not be followed by an increase 
in total weight of all tubers. It is also apparent from the data that the 
increased total weight of tubers from sprayed over unsprayed vines 
resulted from a larger number of smaller potatoes from the former. 


Tanie t.—Average yield in bushels per acre, computed on an acre basis, 
from individual harvesting of all tubers from one-quarter of an acre. 


1934 1935 
Sprayed Unsprayed Sprayed Unsprayed 
231 267 262 255 
TasLe 2.—<Average yield of 300 hills for each treatment reduced to the 


basis of 25 hills for comparison. 


| Total ist Grade Tubers 


2nd Grade Tubers 
Year | Total Weight 
and | Number | of Tubers Weight i lei ; 
lreatment of Tubers in Number Ounces Number Ounces 
Ounces 
| | | | | 
1934 | | | | | 
Sprayed | 126* | 480* | 5s* | 356 | | 133* 
Unsprayed 116* | 527 59 306 | 57 | 161 
| | | 
| | | | 
1935 | | | | | 
Sprayed 229* | 660 109* 120* | 164* 
Unsprayed 214 | 647 | 516 97. 131 
| | 


* Odds that the differences are significant are 20:1 or better. 
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THE POTATO SITUATION IN ARGENTINA 


Paut O. NyuHus 


Agricultural Attaché, Office of the Agricultural Attaché, Buenos Aires, 


Argentina 


Drought, insects and diseases have combined to bring about an 
exceedingly short crop of potatoes in the Argentine and prices have 
advanced so sharply that various measures have been taken to secure 
table and seed stock from abroad and to check the advance of prices. 
The average prices in the wholesale market in Buenos Aires in May 
1934 and 1935 were forty-six and fifty-three centavos per ten kilo- 
grams respectively. Prices at the present time have reached 2.00 
pesos per ten kilograms. Normally this country exports some seed 
potatoes or table stock to Uruguay, Brazil and Peru, but it is esti- 
mated that this year it may be necessary to import 5,000,000 to 10,- 
000,000 bushels to satisfy the domestic requirements even at the pre- 
vailing high prices. The President and the Minister of Agriculture 
have recommended to the Congress, which is in session at the present 
time, the suspension of the import duty,—equivalent to eleven cents 
per bushel,—during the current crop year. 

The average yield of the early crop in the Rosario district was 
fair, but the main crop in Balearce and the second or late crop in Ro- 
sario are extremely poor. Field after field is too poor to harvest. Es- 
timates regarding the size of this year’s crop vary greatly. Most 
sources consider that an estimate of 50 per cent of last year’s pro- 
duction, or 180,000 metric tons, is liberal. Some contend that the 
crop is not more than 25 per cent of last year. 

Some potatoes have already been imported from Uruguay 
and Chile for table stock and there has been considerable interest in 
prices and possible supplies in the United States and Canada, but to 
date no purchases have been made in those countries since prices are 
too high for the local market. It is reported that shipments that are 
expected to arrive from Chile are large and that purchases have also 
been made in Europe. 

The potato crop of the Argentine has varied from 29,000,000 to 
34,000,000 bushels during the past four years. The reduction of more 
than half the crop is concentrated in a commercial growing district 
near Balcarce, about two hundred and fifty miles south of the city of 
Buenos Aires. In this district the potatoes are always planted in late 


spring, October and November, and harvesting occurs from March 
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to May. ‘The temperature conditions during the growing season in the 
Balearce district appear to be similar to those in Long Island, in New 
York State. The second most important district is located east and 
south of Rosario, where about 25 per cent of the national produc- 
tion occurs. In this region there is both an early crop and a late 
crop but the early crop is usually the larger of the two. The early 
crop is planted in the spring month of August and harvested in De- 
cember. The late harvest—usually the second crop on the same 
piece of land,—is planted in February and harvested in May. These 
two commercial regions are about three hundred and fifty miles apart. 

The crop at Balcearce suffered from drought throughout the sea- 
son, but the main source of injury appears to have been a heavy at- 
tack of aphids. ‘There are instances where farmers plowed their potato 
fields in early January because the aphids had already destroyed the 
plants. Leafhoppers appeared in more than usual numbers also and 
with the aphids tended to spread mosaic and virus diseases. Fields 
that survived, to some extent, therefore, the aphid and hopper dam- 
age, show high percentages of mosaic and leaf-curl. The Balcarce 
fields have been described as being similar in appearance to those of 
the Rosario district where, on May 15, the writer examined field after 
field showing 70 per cent or more of mosaic and leaf-curl. Most of 
the plants were not more than six to ten inches high and _ healthy 
plants appeared only here and there in the fields. 

Plants with mosaic and leaf-curl are known by gi “wers as “crispy 
potatoes” and ascribe the diseases to “seed that is .. “Id.” Little 
work has been done to eliminate or control these diseases althcugh a 
few individuals have pointed out their increasing extent ind _ the 
necessity for an improved seed supply. The amount of certified seed 
imported from abroad in past years has been small. The widespread 
damage caused this year, however, has drawn the attention of grow- 
ers and the Government to the matter of these diseases in a sharp 
and dramatic manner. In another year with better growing conditions 
the diseases will, no doubt, be less apparent and do less damage but 
in the future some attention will undoubtedly be given to clean and 
disease-free seed. 


The Problem of Seed Supplies for 1936-'37 


In view of the amount and the widespread distribution of mosaic 
and leaf-curl the country is faced with an extreme shortage of seed 
relatively free from these virus diseases. It is apparent that the extent 
of these diseases which is ascribed to results of degenerated seed has 
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convinced the growers of the necessity of taking strenuous efforts to 
secure healthy seed. That good seed will stand up even under the 
conditions which existed this past year has been demonstrated in a few 
fields planted with certified seed from abroad and by demonstration 
plots arranged by the agriculturist of the railway company serving the 
Balearce district. ‘The latter plots were located in four different 
localities and consisted of varieties of certified seed from Scotland. 
The plantings were late,—in January in the Balcarce district; and in 
March, in the Rosario district,—and for this reason escaped the aphid 
and hopper damage that occurred in fields planted at usual dates. They 
were also sprayed several times with bordeaux solution, an infre- 
quent practice among commercial growers, and it is difficult to imagine 
a series of more striking demonstration plots. Healthy almost rank 
tups were surrounded, as at Rosario, by farmers’ fields with an 80 per 
cent infestation of mosaic and leaf-curl and with practically nothing to 
harvest. 

Secause of the extreme scarcity of seed of good quality, the Gov- 
ernment is taking measures to import seed for the coming year suf- 
ficient at least to provide an adequate supply of new seed for the 1937- 
38 crop. The Minister of Agriculture and the President have re- 
quested authorization from the Congress which is now in session, for 
the use of 1,500,000 pesos (about $430,000 U. S. currency) to be used 
in purchasing certified seed in foreign countries. A representative of 
the Ministry of Agriculture will leave for the United States and Can- 
ada in a few weeks. It is proposed to secure certified seed from Ger- 
many, Scotland, the United States and Canada. The Government es- 
timates that the funds requested will permit the purchase and re-sale 
to farmers of seed for 15,000 acres or for about 10 per cent of the 
planted area in the Balearce district. Plans for experimental and 
test work on the problem of seed supplies are also announced by the 
Ministry of Agriculture. The work initiated by the Railway Com- 
pany will also be continued for several years. 

The problem of securing seed is complicated by the date of har- 
vest in the United States and Canada and the optimum date of plant- 
ing in the Balearce district. As indicated, the best time of planting 
in the Balcarce district is in mid-October or the first part of Novem- 
ber. Certified seed from the late crop of the United States and Canada 
harvested in October cannot, therefore, reach the Argentine in time 
for planting at these optimum dates. Combined with need for a 
rest period of two or three months, it will be difficult to use seed 
potatoes harvested in October and November earlier than the middle 
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of December. Undoubtedly there will be some late plantings this 
season using seed potatoes harvested in the United States and Canada 
in October, but an effort will be made to secure certified seed from 
harvests in late August or early September in Atlantic coast districts 
of the United States and in Canada. Possibly in another year ar- 
rangements will be made for holding seed from the previous year in 
cold storage for shipment to the Argentine in September. For the 
Rosario district there is little prospect of securing certified seed for 
planting in August partly because of the small stocks available in the 
United States and Canada, but for the second crop the 1936 crops in 
Canada and the United States can be shipped soon after digging and 
be held in the Argentine for a month or'two prior to planting in leb- 
ruary. 

Some people who have given consideration to the problem of seed 
supplies believe that possibly a permanent solution will consist in im- 
porting certified seed for planting the second crop in the Rosario 
district and in using this second crop harvested in May for planting 
in the Balearce district in October. The objection to this plan is 
that, associated with the higher temperatures at Rosario, mosaic and 
leaf-curl are more widespread in the Rosario district than in the Bal- 
carce district, and it may be difficult, therefore, to preserve healthy 
clean seed by multiplication in the Rosario district. Similar to the 
practice in the Southern States of securing certified seed from the 
North each year, the usual practice in the Rosario district is to secure 
seed each year from the Balcarce district for the early planting in 
August but to use the first crop grown at Rosario for planting the 
second crop. 

Apparently the progressive increase in the extent of virus diseases, 
which as a contributing factor has culminated in the short crop of this 
year, has impressed some individuals in the industry with the urgent 
need for specialized seed growers to undertake to provide a better seed 
supply than has been available to date. This will involve emphasis 
upon certified seed, roguing of plants during the growing season, 
spraying with bordeaux, and good cultural practices. This combina- 
tion would represent something new and advanced in potato growing 
in the Argentine. The opportunity to provide good seed potatoes 1s 
not confined to the requirements of the Argentine. In years past 
Uruguay has depended chiefly upon seed secured in the Balearce dis- 
trict for planting in Uruguay in .\ugust. Seed potatoes are also 
shipped to Brazil and other South American countries. As a_per- 
manent practice it would seem that the costliness of certified seed im- 
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ported from Scotland, Canada and the United States may prevent 
Argentina from securing annually any considerable portion of its seed 
requirements, but the seriousness of mosaic, leaf-curl and other virus 
diseases, May warrant the planting of a portion of the Argentine acre- 
age with certified seed from abroad. 


Related Seed Problems in Uruguay 

The need for seed free from mosaic and virus diseases in Uruguay 
is even greater than in Argentina. In Uruguay there are two crops a 
year similar to the Rosario district of Argentina. The Official Seed 
Service of the Uruguayan Government has carried on considerable 
work in the testing of certified seed of different varieties from [uro- 
pean countries, Canada and the United States, and the superiority of 
certified seed and of certain varieties has been fully demonstrated. Oc- 
casionally non-certified seed does quite well, but its unreliability does 
not, ordinarily, warrant its purchase. The writer examined many 
fields of almost complete failures which had been planted with non- 
certified seed imported directly from a number of European coun- 
tries, Canada and the United States. Certified seed from one of the 
Southern States imported in July yielded exceedingly well (198 bushels 
per acre) in the first harvest of December, but this crop in turn planted 
in February carried more than 60 per cent of mosaic and leaf-curl 
and was almost a failure. In general, northern-grown certified seed 
of tested varieties, carefully rogued and sprayed, seems to hold up for 
two or three generations. The necessity of importing seed in large 
quantities, however, makes the Balcarce district of Argentina the most 
economical source of seed potatoes for Uruguay and it is believed that 
when the problem of clean, healthy seed is taken in consideration by 
progressive growers in the Argentine, the Balcarce district will largely 
take care of the seed requirements also of Uruguay. 


SECTIONAL NOTES 
CALIFORNIA 

The potato harvest in Kern County has been compieted and 
three-fourths of the crop has been harvested in Los Angeles County. 
The growers in the Stockton County district, with a fifteen per cent 
reduction in acreage but with normal yields, are just beginning to 
harvest their crop. The balance of the state is not important. 

The Klamath district in Oregon experienced two destructive 
frosts which reduced the anticipated yield by approximately one 
thousand cars. 
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As the result of the early harvesting of the crop in all districts 
and the light yield in many areas, all indications point toward high 
potato prices during the year. (July 15).—H. G. ZucKEMAN. 


COLORADO 


Potatoes throughout the state are growing nicely as conditions 
were ideal in practically all sections at planting time, and continued 
so until approximately the middle of June. A nearly normal snow- 
fall during the winter made it appear that irrigation water supplies 
would be adequate. However, there was practically no precipitation 
from the first week in May to the present time, with the exception of 
some light showers during the forepart of June. It now appears 
that the supply of water will not be adequate to make a bumper crop 
of potatoes, and this, together with the fact that the mean daily tem- 
perature is five degrees above normal and all temperature records 
for June were broken practically throughout the state, makes it 
appear that the potato crop will be somewhat below normal. 

The official July estimate has not yet been released, but at pres- 
ent it is estimated that the acreage in the state will not exceed 
84,000 acres, which is about the same as last year’s acreage, but 
6,000 or 7,000 acres below the five-year average. 

If we are to obtain average yields, more rain will be needed 
throughout July, August and September. Early shipments started 
from the Fruits district and from the Gilcrest district the first part 
of July. The growers are receiving from $2.00 to $2.35 per 100, the 
higher prices being paid the last two or three days as a result of 
the drought and heat wave propaganda from eastern states. The 
Fort Morgan district will probably begin shipping about the 
twentieth of July and shipment of Triumphs will start from the San 
luis Valley by the tenth of August. (July 11)—C. H. Merzcer. 


CONNECTICUT 


In 1936, more seed was sold and planted in the Connecticut Val- 
ley area than last year. One dealer thought twenty per cent more, but 
probably the additional acreage is not over ten per cent. The non- 
commercial acreage is undoubtedly higher than in 1935, the high prices 
this spring stimulating much garden and dairy farm planting. 

At the present time the potatoes look well; but as there has been 
little precipitation for the last four weeks, the soil is very dry and a few 
more days of dry weather will undoubtedly reduce yields. With favor- 
able weather during the next six weeks, the Connecticut crop in 1936 
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should exceed that of 1935 at the least, by forty per cent. (July 13).— 
B. A. Brown. 


INDIANA 


Since the middle of May we have experienced a more or less drought 
condition. During the month of June at Lafayette we had approxi- 
mately a half inch of rain and the temperature has been as high as 100 
degrees. This has been very damaging to the potatoes that were set- 
ting late and I believe it will reduce the yields of the early potatoes in 
half. The late potatoes have been planted—a number of them have 
germinated but are not doing well. With the flea beetle and the leaf- 
hopper being prevalent on the clover and alfalfa fields, and other hay 
crops, there is a heavy infestation of these pests at this time. It is to 
be hoped that other sections of the country will have a good potato year 
in order to help supply Indiana with her needs for this coming season. 

The planting of the late crop of Cobblers in southern Indiana will 
take place sometime after the fifteenth of the month and continue 
until the first of August; that is, providing sufficient rain falls so that 
the growers can get their ground in shape. (July 3).—W. B. Warp. 


MAINE 


Producers in Maine found more difficulty in planting their 
crops this spring than has been true for many years. Rain came 
continuously, and was greatly in excess of normal for the month. 
Many growers who ordinarily finish planting the last of May were 
planting the first two weeks in June. 

Delayed planting brought with it a great many other problems. 
For example, protection of seed from spoiling, after cutting; oc- 
casioned much close supervision and extra work; fields had to be 
harrowed and re-harrowed several times; rainy days delayed the 
planting operations. All of which, together with other factors, have 
caused greatly increased expense in operation. 

The estimates released July 10th indicate approximately two 
million bushels more for Maine than was produced last year. Ac- 
cording to the present prospects of the crop, that estimate seems to 
be generous. Undoubtedly more acreage has been lost this year 
than last because of the wet soil. The stand of potatoes, generally, 
seems more uneven, has more misses, and many fields are very late. 

Growers are optimistic, however, for the future in view of 


price prospects for this fall. We are experiencing a continuation of 
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the optimistic attitude of last spring. This is decidedly a relief com- 
pared with what has been experienced the past few years. 

Maine growers finally completed shipping their crop by the 
latter part of June, very few cars being shipped after the tenth. 
Benefits of orderly marketing, with the control in strong hands 
working for the growers’ interest, have been increasingly evident as 
the season terminated. It is true that the unfavorable conditions in 
the South brought about high prices at the close of the season. It 
is quite probable that such significant advances would not have 
occurred if the crop had not been marketed previously in an orderly 
continuous fashion. 

The results of the A. P. C. A. pool, this year, are expected 
shortly. Very complete information covering the entire sales pro- 
gram of the Aroostook Production Credit Association have been 
compiled by employees of the Farm Credit Administration. Prob- 
ably nowhere has such complete information been secured on the 
shipment of thousands of cars of potatoes. This information should 
prove to be of immense benefit in the years to come. 

The acreage of certified seed has been reduced about three 
thousand and five hundred acres. Growers are becoming increas- 
ingly seed-conscious as evidenced by this year’s operations. A great 
many seed growers are now spacing their seed very closely together 
in order to secure a uniform size product. Also, more attention is 
being given continually to the securing of comparatively disease- 
free foundation seed. These factors aid in producing, for the con- 
sumer, a fine quality product. 

Some of the most important information gleaned from the 
sales analysis of the Aroostook Production Credit Association pota- 
toes will be reported in next month’s Journal. (July 14).— 
FRANK W. Hussey. 


MASSACHUSETTS 


Continued dry and hot weather is affecting the potato crop con- 
siderably. In general, however, the crop is proceeding satisfactorily. 
leafhoppers are now plentiful and spraying is in full operation. 

Harvesting of Cobblers will not begin until August when some 
early digging may be attempted in expectation of continued high prices 
for potatoes. 

The prospects to date are for a normal crop unless the present 
period of heat and dry weather continues, in which case, the yields will 


be considerably reduced. (July W. DoNa.pson. 
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MINNESOTA 


With the exception of a few scattered showers, lack of rainfall 
throughout the state during the past month has threatened to ruin the 
potato outlook, the outlook, which three weeks ago seemed extremely 
favorable. This is true especially of the sand land region where the 
new crop had already begun to form. Under favorable conditions the 
growers in this region would be preparing to harvest a good crop of 
quality stock, but as the situation now exists, it appears that many fields 
will not even be harvested. 

The extremely high temperatures of the past three or four days, 
together with the drought, have caused a rapid drying up of the plants 
in many fields. For this reason, the early potato yield will be re- 
duced. 

In the peat bogs of this same area, and in the northern portion 
of the state, where the potatoes were planted a month to six weeks 
later than on the sandy soils, the plants are still in good condition. 

\Ve are just making our first field inspection, and by the end of the 
month we should have a good idea of the outlook for the potato grow- 
ers in the northern half of the state. 

Many of our certified seed potato growers have planted new foun- 
dation stock this year, and, if favorable weather exists, should harvest 
a good crop of excellent seed potatoes next Fall. (July 8).—A., G. 
ToLaas. 


NEBRASKA 


The early potato crop, although somewhat below normal in acre- 
age, is In good condition at this time. Purple top and haywire have 
appeared in some fields, but, in general, the damage from these dis- 
eases is slight. Considerable interest has been shown by farmers in a 
spraying program for the control of psyllids. It is reasonably cer- 
tain that sufficient irrigation water will be available to mature the 
crop. 

A large acreage of late potatoes has been planted in Western Ne- 
braska. Planting was largely completed by June 25th. At the present 
time the plants are emerging, and because of the extreme heat and 
drought, only fair stands have been obtained. © Many of the plants 
were destroyed by heat as they grew through the first three inches of 
hot top soil, even when the seed pieces were surrounded by adequate 
moisture. Little trouble has been experiencd from the Colorado Po- 
tato Beetle. The irrigation water supply for the late crop of potatoes 


Is Inadequate. 
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Potatoes from the south are selling for approximately $3.00 per 
cwt., retail at this time. (July 11).—Lionec Harris. 


At this time, the general outlook for potatoes, as well as for other 
crops, is considerably less promising than it was a month ago. During 
the first week of June, extensive rains prevailed throughout the terri- 
tory, which prepared our seed beds for a fine stand. The rains came 
about a week to ten days in advance of planting, but in that period, a 
hot dry spell prevailed which has continued without an abatement to 
the present time. We had a local shower today, the first in six weeks. 
The past two weeks has established all-time records for heat. 

It is somewhat early to determine just what our stands are going 
to be, because many of the potatoes are slow in emerging, owing to the 


heat. The fields that can be observed, however, promise fairly good 


stands. The better growers, who prepared their soil early, and con- 
served all the moisture that had fallen, will undoubtedly have good 
stands, and should be able to go without additional moisture until the 
first of August, or probably later. With cool weather during the lat- 
ter part of August, and adequate rainfall, a good crop may still be ob- 
tained from these fields. 

Conditions comparable to the present, existed in 1934 when many 
fields that had very good stands, grew eight to ten inches in height, 
then stopped growing at that point. From that point they shrank in 
size, and nearly one-third of the plantings in some sections were not 
even harvested. Previous to 1934 we did not think such results could 
be possible. As we look back, however, we know that we can easily 
duplicate such conditions, if the heat and drought continue. 

Another factor that complicates the situation, and applies par- 
ticularly to the earlier planted fields, is the insect infestation. Grass- 
hoppers are widely prevalent in large quantities throughout this 
territory (the Panhandle of Nebraska), and because other crops are 
drying up so badly, the insects are attacking the remaining green 
vegetation, which is principally potatoes. A great many growers 
are reporting considerable damage froma this insect. By far the 
worst insect at this time, however, is the Blister Beetle, or old- 
fashioned “Potato Bug.” While the outbreaks are sporadic, these 
insects are on the increase, and the worst feature is the difficulty of 
control. Because of the poor prospects for a crop and because of 
heat and drought, growers are reluctant to spray or dust for insects. 
For this reason the insects are multiplying, and the damage caused 
by them is far worse than it would be ordinarily. 
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Generally speaking, growers and other farmers are quite pessi- 
mistic. The weather bureau prophesies little relief in the near 
future, except scattered showers, which further complicates the 
situation. 

A very small acreage in western Nebraska is planted to early 
potatoes. These are generally grown in the North Platte Valley 
under irrigation. Most of these potatoes were very severely dam- 
aged and set back two or three weeks by a severe hail the forepart 
of June. The plants were about twelve inches high at the time, 
and were cut off to the ground. Most of them have recovered, but, 
of course, would still be later than they would have been ordinarily. 
The early shipment which consists of a small portion from western 
Nebraska, will not start before the middle of August. The prospects 
for vields on this portion of the crop are quite unsatisfactory be- 
cause of a shortage of irrigation water, and also because of the 
extreme heat. Insect pests are also unusually severe on this acre- 
age. Since most growers are not equipped for spraying, the toll will 
be much heavier than would otherwise be the case. (July 11).— 
Marx KOEHNKE. 


NEW HAMPSHIRE 


The dry weather which has more or less prevailed generally 
affected New Hampshire to some extent. Very little rainfall oc- 
curred between the period of planting and the sixth of July, which 
materially affected the stand and general vigor of the crop. On the 
whole, however, the potato crop is in excellent condition. 

Since the drought has been broken potatoes have started a re- 
markable recovery. In the northern part of the state, the crop is 
normal for this season of the year, whereas the southern part is 
from eighty-five to ninety per cent normal. In the southern part 
of the state potatoes have nearly finished blossoming, whereas in 
the northern part, they are just beginning. 

Disease records in certified fields indicate exceptionally low 
counts with few troubles from diseases or insects to date. (July 
14). —Dan O'BRIEN. 

NEW JERSEY 


The excellent prospects of a few weeks ago have been seriously 
impaired by the extremely hot weather of the past week. Fields 
were observed on July 6 which showed few, if any, yellow leaves. 
Four days later these same fields showed that at least fifty per cent 


of the leaves were yellow, as the result of extremely high tempera- 
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tures. Leafhoppers are also abundant in some unsprayed fields. 
Where thorough applications of Bordeaux Mixture have been made 
the injury from these insects is slight. In some sections of South 
Jersey the Japanese beetle has destroyed the growing tips of plants 


in unsprayed fields. Where applications of Bordeaux Mixture had 


heen made at weekly intervals the beetle did little damage. 

In Burlington county and Central Jersey many fields on the 
lighter soil type have been harvested. Most of these potatoes were 
shipped by trucks to local markets. A few cars have been shipped 
but the dealers will not open their loading stations for car ship- 
ments until next week. 

As this is written the demand on the New York market ts slow, 
probably because of the hot weather. ‘The grower is receiving from 
$2.10 to $2.15 a hundred-pound sack for graded stock. 

It is expected that the harvesting operation will be rather gen- 
eral next week. It is impossible to predict yields. Until last week 
the prospects, on the whole, were good. The vine growth was 
unusually large and the set reported to be fair to good. The recent 
hot weather has, however, unquestionably reduced the crop. in’ some 
cases to a considerable extent. (July 15).—W. H. Martin. 


NEW YORK 


At this date prospects for a potato crop are very much below 
the five-year average and even lower than the exceptionally short 
crop of 1935. Many fields in western New York have had no rain 
since May. Stands are generally quite uneven probably as the 
result of insufficient moisture to preserve the seed pieces. Fields in 
central New York are badly in need of rain but conditions are not 
so bad as in western New York. Even in this section, some of the 
carlier-planted Green Mountains are blossoming prematurely which 
usually means a permanently injurious effect on the crop. Northern 
New York has had enough rain to keep the plants growing but not 
enough to promote a normal growth rate. Long Island fields are im 
fairly good growing condition after the generous rains which fell 
during the latter part of June and early part of July. 

‘inal arrangements have been made for the annual field day of 
the I:mpire State Potato Club at Hermitage in Wyoming County on 
August 6. It is expected that the attendance will range from five 
thousand to ten thousand. Similarly the Northern New York Potato 
Kally is scheduled at Cherubusco in Clinton County on August 12. 


THE AMERICAN POTATO JOURNAL 197 


This area is noted for growing excellent certified seed. Many grow- 

ers from Long Island and New Jersey are expected to be present. 
Potato committees of the Empire State Potato Club met at the 

College of Agriculture last week to discuss the program for 1936.. 


Major emphasis will be placed on the elimination of tuber injury at 

harvest time this fall. Regional demonstrations are being planned to 

show how this can be accomplished with greater care in rigging and 

operating the digger properly. (July 13).—E. V. Harpenpure. 
NORTH CAROLINA 

ur early potato crop is practically marketed. The latest reports 
estimated that fifty-two hundred cars will be shipped this season. As 
has been previously reported our growers had poor stands because of 
the extremely wet and cold weather during February and March. Later 
in the season the yield was reduced appreciably by extreme drought 
conditions. Many growers had a very poor crop, but many others 
harvested as many as sixty barrels to the acre. 

Prices were generally good—ranging from $4.50 to $6.00 per 
barrel. The price at the present time is about $5.00 per barrel. Grow- 
ers with a fair crop have made more money this year than they made 
with an unusually large crop last year. 

The late potato crop in the mountains cannot be estimated at the 
present time, but most of this crop is marketed locally or in eastern 
Tennessee. The mountain crop does not mature until August. 

The rainfall in the mountains has been very light and some of the 
Cobblers have been severely damaged. The Green Mountain variety, 
however, has not suffered. (July 13).—Ropert ScuMIpt. 


OHIO 

The thermometer registers 102 degrees in the shade as these notes 
are being written. We have had a week of temperatures registering 
in the high nineties and in many sections above one hundred. These 
high temperatures following a long period of drought will reduce the 
Cobbler crop more than one-half of last year. The tubers will be 
small except in small acreages that have been irrigated, and in a few 
sections in the northern part of the state where favorable weather 
conditions existed. The hot weather of the past week will, however, 
materially reduce yields even in the sections having rain. 

High waters in southern Ohio delayed planting two to three weeks. 
Few of these fields have had more than an inch of rain since they were 
planted in April. If the weather had not been cool during June, the 
crop would have been practically a failure. 
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Plantings of late potatoes were delayed because of dry weather. 
In many fields, the potatoes are just emerging and growth is very un- 
even. The lateness of planting will reduce the yield of late potatoes, 
the amount depending on the weather from now until fall. It is esti- 
mated that the Ohio crop will be a third below that of last year, even 
though we may be favored with rains and cooler weather in the next 
few days. 

Cobblers are being harvested in Southern Ohio. The present mar- 
ket prices range from $3.00 to $3.50 per cwt. Practically all vegetables 
are selling at high prices. There is littke opportunity for consumers 
to save by substituting other vegetables for potatoes. 

Several counties are making plans to grade and market their crops 
cooperatively. (July 13).—I*. B. Tussine. 


PENNSYLVANIA 


Inspections for Seed Potato Certification have already begun, 
although all the applications have not, as yet, been received. We 
expect to receive applications covering approximately one thousand 
acres, compared with eight hundred and eleven acres that were 
entered and inspected last year. 

The Bliss Triumph variety was entered this year for the first 
time. Seed of this variety is being grown with the intention of 
entering the Southern seed market. ‘There is also a considerable 
increase in the acreage of Cobblers entered for certification this 
year. Last year there were one hundred and forty-five acres of 
Cobblers entered, compared with two hundred and fourteen acres 
this year. 

Growing conditions in the southeastern part of the state have 
been quite favorable during the past month. Fields in Lehigh and 
adjacent counties had made tremendous vine growth early in the 
season; but the first of July many of the rows had already entirely 
closed up. It is very unusual for our Russet fields to look so well so 
early in the season. 

In the western and northern tier counties, it has been quite dry. 
Vine growth in this section is not so thrifty and vigorous although 
the plants are very stocky. Fields that made considerable growth 
suffered considerably from the heat between the 9th and 11th. 

In the drier sections of the state, early potatoes are suffering 
quite severely. There will undoubtedly be a short crop of early 
potatoes in this section. In the southeastern section, where there 
was an abundance of moisture, early potatoes will turn out quite 
well. 
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Stands are very good and growers feel optimistic. Potatoes 
shipped into the state are being sold at the rate of $2.90 per bushel 
retail. Potatoes grown in California are appearing on our Penn- 
sylvania markets. If prices continue anywhere near their present 
level, we expect there will be some early crop diggings by the end 
of July. The bulk of the Cobbler crop, however, will not be harvest- 
ed until August. (July 10).—K. W. Lauer. 


RHODE ISLAND 


The potato crop is looking fine. Rains a few weeks ago arrived 
in time to help the potato crop. It now looks liks a banner year espe- 
cially for Cobblers. 

Considerable double strength fertilizer is being used, the most 
popular mixture being an 8-16-16. Growers use about 1200 pounds 
of this mixture to the acre. One ton to 2500 pounds is used of single 
strength, which is mostly 5-8-7, 4-8-8, 4-8-10 and 5-10-100, 

The commercial potato growers in the state use the most up-to- 
date equipment and methods. Spraying is thorough and is applied 
frequently ; a 5-5-50 Bordeaux mixture being used. 

The largest acreage is planted with Green Mountains, with Cob- 
blers ranking second. A few growers are including trials of Chip- 
pewa and Katahdin, the Chippewa being the more promising of the 
two. 

The total acreage for the state is estimated to have increased ap- 
proximately five per cent compared with that of last year. (July 15). 
—T. Opianp. 


TENNESSEE 


\ three months’ drought completely ruined the early crop in the 
Columbia-Decherd section. A general rain on the second of July is 
encouraging farmers to make a somewhat larger fall crop planting. 
This second crop is for local use only. (July g).—Brooxs D. Drain, 


VIRGINIA 


It is estimated that the total crop on the Eastern Shore will be 
approximately 6,000 to 6,500 cars. To date, 5,000 to 5,100 cars 
have been shipped. It should be pointed out that of the total crop, 
nearly fifteen per cent have been shipped by truck. The average yield 
for the area is thought to be approximately 35 barrels to the acre. 
The price at the present time is $3.25 a barrel, with little demand. 
(July 17).—G. S. Ratstron. 
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VERMONT 


There are practically no reliable indices at present upon which 
to base predictions as to size and quality of crop except that the esti- 
mate of acreage planted is about the same as that for last year—ap- 
proximately 1600. The soil conservation program has had little effect 
on potato acreage. 

Many late-planted fields—and planting extends to the latter half 
of June—are said to have poor stands owing presumably to drought 
conditions. ‘There has been plenty of moisture during the last three 
weeks, however, and there is ample time for fields in general to catch 
up if conditions continue favorable. Fields planted in early May have 
made advanced growth. Very few of the plants had germinated when 
the cold weather came during the middle of the month and the ground 
did not freeze sufficiently to affect seed. Growing conditions in Sep- 
tember usually tell most of the story as to the yield in Vermont. 

Complete compilation of acreage entered for certification has not 
been made. Indications point to a reduction from last year but prob- 
ably not exceeding five hundred acres. Lack of price differential be- 
tween certified seed and table stock prices and lack of market for seed 
in the fall months appear to be prime factors in reducing interest in 
seed growing. 

Kighty-five samples of seed lots planted for certification were 
entered in the Central Test Plot. As usual, most of these are Green 
Mountains with Cobblers second. Among the rest are Katahdins, 
Chippewas, Spaulding Rose and one each of several other varieties. 
(July 13).—Harowip L. 


WISCONSIN 


The early crop has been seriously damaged by the unusual heat 
and drought. Weather conditions have not changed at this date and 
serious injury, of course, continues. 

The late main crop and the seed potato crop which is usually 
planted late continues to be in fairly good shape. If a change to 
more favorable conditions occurs during the coming week, the late 
main planting should recover. (July 13).—J. G. Milward. 
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REGIONAL CONFERENCE OF SEED POTATO 
INSPECTORS 


Qn June 22 and 23 a field meeting of potato inspection officials 
of the Northeastern States was held in the vicinity of New Brunswick, 
New Jersey. Representatives were present from the following states: 
Maine, Vermont, New York, New Jersey, Pennsylvania, and North 
Carolina. [!n addition there was also a representative from Canada, 
and one from the U. S. Department of Agriculture. A portion of one 
session was devoted to a search for diseased plants in some of the nearby 
fields especially among new varieties. Spindle tuber and leaf roll 
were found on the Katahdin and Chippewa varieties. A very strik- 
ing mosaic was discovered in uncertified Chippewas which aroused 
considerable interest and some of those present expressed doubt as to 
its virus nature. 

The demonstration plantings of diseased tubers were in excellent 
condition. One planting which provided practice in diagnosis con- 
sisted of a single numbered seed piece from each of one hundred 
tubers of four varieties, affected by various diseases. A duplicate set 
of seed pieces from the same tubers planted in the same order was also 
available. Four additional sets made from the same tubers, and 
planted in identical order have been planted at other points in the 
astern States. Although the inspectors as a whole, usually agreed 
as to the proper diagnosis of each plant, there were enough differences 
of opinion to indicate the need for further conferences to bring about 
vreater uniformity. 

An evening session was held at which views were exchanged and 
discussed as to grades, certification of size B potatoes, and tags. It 
was reported that growers from seed-using areas were of the opinion 
that the grade of certified seed received in recent years was much 
more satisfactory than was the case a few years ago. There was a 
unanimous feeling that the conference held in 1932 was partly respon- 
sible for the improvement. The opinion appeared to be prevalent that 
the present conference had been helpful and that a meeting of a sim- 
ilar nature should be held next year.—(Kk. H. Fernow). 

REVIEW OF RECENT LITERATURE 

The blackening of the flesh of the potato tuber. KR. J. Scorr. 
(Scottish Jour. Agr. Vol. 19 (19360), pp. 180-182). 

Four varieties were tested for prevalence of blackening, es- 


pecially after potatoes had been bruised. A portion of each sample 
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was stored in a greenhouse maintained at 43° to 70° F. and others 
in a shed where the temperature ranged from 23° to 40° F. 

Some tubers showing small dark areas were cooked. It was 
found that the darkness of the area before cooking was greatly in- 
tensified after cooking, and that the tissues in these areas had be- 
come hard and stringy in texture. In addition, it was noted that 
slightly dark areas appeared which were not noticeable before cook- 
ing. 

The formation of melanin in potato tubers and the consequent 
darkening of the tissue may be brought about by various causes; 
the most responsible agencies being age, frost and high temperature. 
It might be assumed that blackening will occur in any part of a tuber 
which is killed by any means other than that which de-activates the 
enzymes. Blackening of tuber tissue may be caused by bruising, 
and this blackening does not disappear when the tubers are cooked; 
on the contrary, it may increase.—Ora Smith. 


Cooking quality of potatoes. M.D. Sweetman. (Maine (An- 
nual Report) Agr. Exp. Sta. Bul. 380 (1935), pp. 177-178). 

Studies on the hydrophilic quality of potato starches were con- 
ducted with the testing of the gelatinized volumes of well-washed, 
vacuum-dried starches from ten lots of potatoes varying in meali- 
ness when cooked. Swelling in the juice of a single variety did not 
reveal inherent characteristics of the starch that correlated with 
mealiness in the lot from which it was secured. Other evidence 
also indicates that mealiness is not controlled entirely by total starch 
content, nor to any great extent, if at all, by its inherent swelling 
capacity, or its swelling capacity under conditions of the tuber 
environment. 

In both 1934 and 1935, tubers from plots receiving the fertilizer 
applications 4-0-7, 4-8-4, 4-8-7 and 4-8-10 were more mealy when 
cooked than those receiving 4-8-0 and 4-8-14 mixtures. This year 
potash in the sulfate combination was not noticeably superior to 
potash in the chloride combination in its effect on mealiness of 
potatoes. 

Tests were conducted for four years on the mealiness of tubers 
of the following varieties: Green Mountain, Irish Cobbler, and Bliss 
‘Triumph have shown them to rank in descending order for meali- 
ness every year. In two seasons the Chippewa ranked with Bliss 


Triumph in mealiness, and in 1935 the Katahdin variety was in 
the Triumph class in mealiness.—Ora Smith. 
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Comparative studies of some European and American potato 
viroses. T. P. Dykstra. (Phytopath. 26 No. 6, (1936), pp. 597- 
606 ). 

A method was found for eliminating the latent or X virus com- 
ponent from the various complex virus diseases of American potatoes 
so that a comparison of the remaining components could be made with 
the European virus diseases of potatoes which, for the most part, do 
not contain the latent virus as a component. The latent virus of so- 
called “healthy” American Commercial potatoes was found to cor- 
respond with the European X virus. The English Y virus and the 
American vein-banding virus (which occurs with the latent virus in 
the rugose mosaic complex) both produced vein banding in tobacco 
but the symptoms produced on potatoes differed when combined with 
the latent virus. In this combination on American varieties, the Y 
virus caused a severe leaf drop while the vein-banding did not. It is 
concluded that the Y virus and vein-banding belong to the same group 
but are not identical. 

Paracrinkle of England and Ireland does not resemble leaf-rolling 
mosaic or any other American potato virosis. It produces large, irreg- 
ularly-shaped mosaic-like blotches on the foliage of American varie- 
ties and fails to produce rolling of the leaves. 

Crinkle A of [Europe is not identical with rugose mosaic, but re- 
sembles mild mosaic although the crinkling of the leaves is less severe 
than that caused by mild mosaic on the same varieties. 

The European virus C. produced a severe top necrosis as 
current season symptoms on every one of the American potato 
varieties tested. It does not resemble any of the known viruses 
affecting potatoes in this country.—F. M. BiopGerr. 


Ohio Superspray Hydrated Lime 


FOR SPRAYING AND DUSTING 


A_ 300 MESH HIGH MAGNESIUM HYDRATED LIME. 
WRITE FOR RESULTS. GREATER YIELDS, OBTAINED 
BY MAINE EXPERIMENT STATION, OHIO EXPERI- 
MENT STATION, Etc. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 


Watch Potato Foliage 


Do not be fooled by the dark green color of 
your potato plants. This may look like a healthy 
and vigorous condition, whereas actually it may 
be a sign of potash deficiency. 


A healthy potato plant should have a bright 
green -top in contrast to the dark, blue-green 
color caused by lack of available potash or a light, 
yellow-green color due to lack of nitrogen. Pot- 
ash-starved tops cannot do their full work in 
filling out the young tubers that were set earlier 
in the season. 


To insure a good crop against potash defi- 
ciency, 200 pounds of K.O per acre are needed. 


Potatoes remove from the soil more potash 
than both nitrogen and phosphoric acid com- 
bined. A yield of 300 bushels per acre uses 170 
pounds of actual potash per acre in addition to 
what must be supplied to take care of leaching, 
erosion, and soil fixation. 


American Potash Institute, Inc. 


Investment Building Washington, D. C. 


BRANCH OFFICES 
417 Beans Building, Mortgage Guarantee Bldg., 
SAN JOSE, CALIF. ATLANTA, GA. 


Life Building, Yates Building, 
LAFAYETTE, IND. HAMILTON, ONT. 
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Ohio Superspray Hydrated Lime 


FOR SPRAYING AND DUSTING 


300 MESH HIGH MAGNESIUM HYDRATED LIME 
WRITE FOR RES yurte GREATER YIELDS, OBTAINED 
BY MAINE EXPERIMENT STATION, OHIO EXPERI- 
MENT STATION, Ete. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 


WANTED 


Back numbers of the Potato News Bulletin and the 
American Potato Journal. We are particularly in- 
terested in the following issues: 


All numbers of Potato News Bulletin, Vols. 1 and 2. 


All numbers of American Potato Journal, Vols. 3 
and 4. 


American Potato Journal, Vol. 5, Nos. 3, 5, 6 and 7. 
American Potato Journal, Vol. 6, Nos. 5 and 11. 
American Potato Journal, Vol. 7, Nos. 4, 6 and 7. 
American Potato Journal, Vol. 8, Nos. 6 and 7. 
American Potato Journal, Vol. 9, No. 6. 

American Potato Journal, Vol. 10, Nos. 4 and 8. 
American Potato Journal, Vol. 12, No. 2. 


COMMUNICATE WITH WM. H. MARTIN 
NEW JERSEY AGRICULTURAL EXPERIMENT STATION 
NEW BRUNSWICK, NEW JERSEY 
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PREVENT HARVESTING LOSSES 


In those regions which escaped the drought the potato growers 
are almost certain to experience a good season. With the promise of 
an excellent price the growers should take every precaution to avoid 
unnecessary waste in the harvesting operations. 

Considerable attention has been given to methods which might be 
adopted for the prevention of cuts, bruises, sun-scald and other injur- 
ies associated with the harvesting operation. Despite this fact, much 
of the crop is lost or damaged each year. It is difficult to estimate 
the extent of these losses but they are known to be large. For ex- 
ample, Hastings reported that in North Dakota, as the result of a 
survey of 50 farms, an average of 38 per cent of the tubers were in- 
jured during the process of digging. Injury from picking ranged 
from 9 to 44 per cent. Similar surveys conducted in other states have 
shown an even larger proportion of injured tubers. 

The grower who sells his crop directly from the field frequently 
does not fully appreciate the extent to which the crop is injured. If 
he could see the potatoes when they arrive on the market he would 
unquestionably exercise more care in the harvesting operations. It 
has been said that the chief reason why more care is not exercised 
in harvesting, is that fresh abrasions are not readily apparent 
upon superficial observation. The grower should make a_ close 
examination of the tubers at the beginning of each of the har- 
vesting operations. If any one of these is found to be causing injury, 
precautions should be taken to see that the cause is eliminated. This 
may require a change in the digger, padding the digger or possibly the 
grader, the substitution of a different type of picking basket, or other 
procedure. With present prices the grower owes it to himself to 
eliminate all unnecessary loss to the crop. A good price likewise en- 
titles the consumer to a high quality product. 


